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SEQUENCE LISTING 

<110> Brownlie, John 

Chalker, Victoria J. 
Erles, Kerstin 

<120> CANINE RESPIRATORY CORONAVIRUS (CRCV) SPIKE PROTEIN, POLYMERASE AND 
HEMAGGLUTININ/ESTERASE 

<130> ERP02 . 003APC 

<140> 10522513 
<141> 2008-01-15 



<15 0> PCT/GBO 3/028 32 
<151> 2003-07-01 

<150> GB 0217434 . 0 
<151> 2002-07-27 

<160> 52 

<170> Patentln version 3.1 

<210> 1 
<211> 250 
<212> DNA 

<213> canine respiratory coronavirus 
<400> 1 

ctcagatgaa tttgaaatat gctattagtg ctaagaatag agcccgcact gttgctggtg 60 
tttccatact tagtactatg actggcagaa tgtttcatca aaaatgtttg aaaagtatag 120 
cagctacacg tggtgttcct gttgttatag gcaccactaa attttatggc ggctgggatg 180 
atatgttacg tcgccttatt aaagatgttg acaatcctgt acttatgggt tgggattatc 240 
ctaagtgtga 250 



<210> 2 
<211> 83 
<212> PRT 

<213> canine respiratory coronavirus 
<400> 2 

Gin Met Asn Leu Lys Tyr Ala lie Ser Ala Lys Asn Arg Ala Arg Thr 
15 10 15 



Val Ala Gly Val Ser lie Leu Ser Thr Met Thr Gly Arg Met Phe His 
20 25 30 



Gin Lys Cys Leu Lys Ser lie Ala Ala Thr Arg Gly Val Pro Val Val 
35 40 45 



lie Gly Thr Thr Lys Phe Tyr Gly Gly Trp Asp Asp Met Leu Arg Arg 
50 55 60 

Leu lie Lys Asp Val Glu Asn Pro Val Leu Met Gly Trp Asp Tyr Pro 
65 70 75 80 

Lys Cys Glu 



<210> 3 
<211> 4092 
<212> DNA 

<213> canine respiratory coronavirus 
<400> 3 

atgtttttga tacttttaat ttccttacca atggcttttg ctgttatagg agatttaaag 60 

tgtactacgg tttccatcaa tgatgttgac accggtgctc cttctattag cactgatgtt 120 

gtcgatgtta ctaatggttt aggtacttat tatgttttag atcgtgtgta tttaaatact 180 

acattgttgc ttaatggtta ttatcctact tcaggttcta catatcgtaa tatggcactg 240 

aagggaactt tactattgag cacactatgg tttaaaccac catttctttc tgattttatt 300 

gatggtgttt ttgctaaggt aaaaaatacc aaggttatta aagatggtgt agtgtatagt 360 

gagtttcctg ctataactat aggtagtact tttgtaaata catcctatag tgtggtagta 420 

caaccacata ctactaattt agataataaa ttacaaggtc tcttagagat ctctgtttgc 480 

cagtatacta tgtgcgatta cccacatacg atgtgtcatc ctaatctggg taataaacgc 540 

atagaactat ggcattggga tacaggtgtt gttccctgtt tatataagcg taatttcaca 600 

tatgatgtga atgctgatta tttgtattcc catttttatc aagaaggtgg tactttttat 660 

gcatatttta cagacactgg tgttgttact aagtttctgt ttcatgttta tttaggcacg 720 

gtgctttcac attattatgt catgcccttg acttgtaata gtgctatgac tttagaatac 780 

tgggttacac ctctcacttt taaacaatat ttactcgctt tcaatcaaga tggtgttatt 840 

tttaatgctg ttgattgtaa gagtgatttt atgagtgaga ttaagtgtaa aacactatct 900 

atagcaccat ctactggtgt ttatgaatta aacggttaca ctgttcagcc aattgcagat 960 

gtttaccgac gtatacctaa tcttcccgat tgtaatatag aggcttggct taatgataag 1020 

tcggtgcctt ctccattaaa ttgggaacgt aagacctttt caaattgtaa ttttaatatg 1080 



agcagcctga tgtcttttat ccaggctgac tcgtttactt gtaataatat tgatgctgct 1140 

aagatatacg gtatgtgttt tttcagcata actatagata agtttgctat acccaatggt 1200 

aggaaggttg acctacaaat gggcaatttg ggctatttgc agtcttttaa ctatagaatt 1260 

gatactactg ctacaagttg tcagttgtat tataatttac ctgctagtaa tgtttctatt 1320 

agcaggttta atccttctat ttggaatagg agatttggtt ttacagaaca atctgttttt 1380 

aagcctcaac ctgtaggtgt ttttactgat catgatgttg tttatgcaca acattgtttt 1440 

aaagctccca caaatttctg tccgtgtaaa ttgaatgggt ctttgtgtgt aggtagtggt 1500 

tttggtatag atgctggtta taaaaatagt ggtataggca cttgtcctgc aggtactaat 1560 

tatttaactt gttataatgc taaccaatgt gattgtttgt gcactccaga ccctatttta 1620 

tctaaatcta cagggcctta taagtgcccc caaactaaat acttagttgg cataggtgag 1680 

cactgttctg gtcttgctat taaaagtgat tattgtggag gcaatccttg tacttgccaa 1740 

ccaaaagcat ttttgggttg gtctgtggac tcttgtttac aaggggatag gtgtaatatt 1800 

tttgctaatt ttattttgca tggtgttaat agtggtacta cttgttctac tgatttacaa 1860 

aaatcaaaca cagacataat tcttggtgtt tgtgttaatt atgatcttta tggtattaca 1920 

ggccaaggta tttttgttga ggttaatgcg acttattata atagttggca gaacctttta 1980 

tatgattcta atggtaatct ctatggtttt agggactact taacaaacag aacttttatg 2040 

attcgtagtt gctatagcgg tcgtgtttca gcgggctttc actctaactc ttccgaacca 2100 

gcattgctat ttcggaatat taaatgcaat tacgttttta ataatactct ttcacgacag 2160 

ctgcaaccta ttaactattt tgatagttat cttggttgtg ttgtcaatgc tgataatagt 2220 

acttctagtt ctgttcaaac atgtgatctc acagtaggta gtggttactg gggggattac 2280 

tctacacaaa gacgaagtcg tagaacgatt accactggtt atcggtttac taattttgag 2340 

ccatttactg ttaatccagt aaatgatagt ttacaccctg taggtggttt gtatgaaatt 2400 

caaatacctt cagagtttac tataggtaat atggaggagt ttattcaaac aagatctcct 2460 

aaagttacta ttgattgtcc tgtttttgtc tgtggtgatt atgcagcatg taaatcacag 2520 

ttggttgaat atggtagttt ttgtgacaat attaatgcta tactcacaga agtaaatgaa 2580 

ctacttgaca ctacacagtt gcaagtagct aatagtttaa tgaatggtgt cactcttagc 2 640 

actaagctta aagatggctt taatttcaat gtagatgaca tcaatttttc ccctgtatta 2700 

ggttgtttag gaagcgaatg taataaagtt tccagtagat ctgctataga ggatttactt 2760 



ttttctaaag taaagttatc tgatgttggt tttgttgatg cttataataa ttgtactgga 2820 

ggtgccgaaa ttagggacct catttgtgtg caaagttata atggtatcaa agtgttgcct 2880 

ccactgctct cagaaaatca gatcagtgga tacactttgg ctgccacctt tgctagtctg 2 940 

tttcctcctt ggtcagcagc agcaggcgta ccattttatt taaatgttca gtatcgtatt 3000 

aatggtattg gtgttaccat ggatgtgcta actcaaaatc aaaagcttat ttctaatgca 3060 

tttaacaatg cccttgatgc tattcaggaa gggtttgatg ctaccaattc tgctttagtt 3120 

aaaattcaag ctgttgttaa tgcaaatgct gaagctctta ataacttatt gcaacaactc 3180 

tctaataaat ttggtgctat aagtgcttct ttacaagaaa ttctatctag acttgatgct 3240 

cttgaagcgc aagctcagat agacagactt atcaatgggc gtcttaccgc tcttaatgct 3300 

tatgtttctc aacagcttag tgattctaca ctagtaaaat ttagtgcagc acaagctatg 3360 

gagaaggtta atgaatgtgt caaaagccaa tcatctagga taaatttttg tggtaatggt 3420 

aatcatatta tatcattagt gcagaatgct ccatatggtt tgtattttat ccactttagc 3480 

tatgtcccta ctaagtatgt cactgcgaag gttagtcccg gtctgtgcat ygcaggtgat 3540 

agaggtatag ctcctaagag tggttatttt gttaatgtaa ataacacttg gatgttcact 3600 

ggtagtggtt attactaccc tgaacctata actggaaata atgtggttgt tatgagtacc 3660 

tgtgctgtta actatactaa agcaccggat gtaatgctga acatttcaac acccaacctc 3720 

cctgatttta aggaagagtt ggatcaatgg tttaaaaacc aaacattaat ggcaccagat 3780 

ttgtcacttg attatataaa tgttacattc ttggacctac aagatgaaat gaataggtta 3840 

caggaggcaa taaaagtttt aaatcatagc tacatcaatc tcaaggacat tggtacatat 3900 

gaatattatg taaaatggcc ttggtatgta tggcttttaa ttggccttgc tggcgtagct 3960 

atgcttgttt tactattctt catatgctgt tgtacaggat gtgggactag ttgttttaag 4020 

aaatgcggtg gttgttgtga tgattatact ggacatcagg agttagtaat caaaacgtca 4080 

catgacgact aa 4092 

<210> 4 
<211> 1363 
<212> PRT 

<213> canine respiratory coronavirus 
<400> 4 

Met Phe Leu lie Leu Leu lie Ser Leu Pro Met Ala Phe Ala Val lie 



Gly Asp Leu Lys Cys Thr Thr Val Ser lie Asn Asp Val Asp Thr Gly 
20 25 30 



Ala Pro Ser lie Ser Thr Asp Val Val Asp Val Thr Asn Gly Leu Gly 
35 40 45 



Thr Tyr Tyr Val Leu Asp Arg Val Tyr Leu Asn Thr Thr Leu Leu Leu 
50 55 60 



Asn Gly Tyr Tyr Pro Thr Ser Gly Ser Thr Tyr Arg Asn Met Ala Leu 
65 70 75 80 



Lys Gly Thr Leu Leu Leu Ser Thr Leu Trp Phe Lys Pro Pro Phe Leu 
85 90 95 



Ser Asp Phe lie Asp Gly Val Phe Ala Lys Val Lys Asn Thr Lys Val 
100 105 110 



lie Lys Asp Gly Val Val Tyr Ser Glu Phe Pro Ala lie Thr lie Gly 
115 120 125 



Ser Thr Phe Val Asn Thr Ser Tyr Ser Val Val Val Gin Pro His Thr 
130 135 140 



Thr Asn Leu Asp Asn Lys Leu Gin Gly Leu Leu Glu lie Ser Val Cys 
145 150 155 160 



Gin Tyr Thr Met Cys Asp Tyr Pro His Thr Met Cys His Pro Asn Leu 
165 170 175 



Gly Asn Lys Arg lie Glu Leu Trp His Trp Asp Thr Gly Val Val Pro 
180 185 190 



Cys Leu Tyr Lys Arg Asn Phe Thr Tyr Asp Val Asn Ala Asp Tyr Leu 
195 200 205 



Tyr Ser His Phe Tyr Gin Glu Gly Gly Thr Phe Tyr Ala Tyr Phe Thr 
210 215 220 



Asp Thr Gly Val Val Thr Lys Phe Leu Phe His Val Tyr Leu Gly Thr 

225 230 235 240 



Val Leu Ser His Tyr Tyr Val Met Pro Leu Thr Cys Asn Ser Ala Met 
245 250 255 



Thr Leu Glu Tyr Trp Val Thr Pro Leu Thr Phe Lys Gin Tyr Leu Leu 

260 265 270 



Ala Phe Asn Gin Asp Gly Val lie Phe Asn Ala Val Asp Cys Lys Ser 
275 280 285 



Asp Phe Met Ser Glu lie Lys Cys Lys Thr Leu Ser lie Ala Pro Ser 
290 295 300 



Thr Gly Val Tyr Glu Leu Asn Gly Tyr Thr Val Gin Pro lie Ala Asp 
305 310 315 320 



Val Tyr Arg Arg lie Pro Asn Leu Pro Asp Cys Asn lie Glu Ala Trp 

325 330 335 



Leu Asn Asp Lys Ser Val Pro Ser Pro Leu Asn Trp Glu Arg Lys Thr 
340 345 350 



Phe Ser Asn Cys Asn Phe Asn Met Ser Ser Leu Met Ser Phe lie Gin 
355 360 365 



Ala Asp Ser Phe Thr Cys Asn Asn lie Asp Ala Ala Lys lie Tyr Gly 
370 375 380 



Met Cys Phe Phe Ser lie Thr lie Asp Lys Phe Ala lie Pro Asn Gly 
385 390 395 400 



Arg Lys Val Asp Leu Gin Met Gly Asn Leu Gly Tyr Leu Gin Ser Phe 
405 410 415 



Asn Tyr Arg lie Asp Thr Thr Ala Thr Ser Cys Gin Leu Tyr Tyr Asn 
420 425 430 



Leu Pro Ala Ser Asn Val Ser lie Ser Arg Phe Asn Pro Ser lie Trp 
435 440 445 



Asn Arg Arg Phe Gly Phe Thr Glu Gin Ser Val Phe Lys Pro Gin Pro 
450 455 460 



Val Gly Val Phe Thr Asp His Asp Val Val Tyr Ala Gin His Cys Phe 



465 



470 



475 



480 



Lys Ala Pro Thr Asn Phe Cys Pro Cys Lys Leu Asn Gly Ser Leu Cys 
485 490 495 



Val Gly Ser Gly Phe Gly lie Asp Ala Gly Tyr Lys Asn Ser Gly lie 
500 505 510 



Gly Thr Cys Pro Ala Gly Thr Asn Tyr Leu Thr Cys Tyr Asn Ala Asn 
515 520 525 



Gin Cys Asp Cys Leu Cys Thr Pro Asp Pro lie Leu Ser Lys Ser Thr 
530 535 540 



Gly Pro Tyr Lys Cys Pro Gin Thr Lys Tyr Leu Val Gly lie Gly Glu 
545 550 555 560 



His Cys Ser Gly Leu Ala lie Lys Ser Asp Tyr Cys Gly Gly Asn Pro 
565 570 575 



Cys Thr Cys Gin Pro Lys Ala Phe Leu Gly Trp Ser Val Asp Ser Cys 
580 585 590 



Leu Gin Gly Asp Arg Cys Asn lie Phe Ala Asn Phe lie Leu His Gly 
595 600 605 



Val Asn Ser Gly Thr Thr Cys Ser Thr Asp Leu Gin Lys Ser Asn Thr 
610 615 620 



Asp lie lie Leu Gly Val Cys Val Asn Tyr Asp Leu Tyr Gly lie Thr 
625 630 635 640 



Gly Gin Gly lie Phe Val Glu Val Asn Ala Thr Tyr Tyr Asn Ser Trp 
645 650 655 



Gin Asn Leu Leu Tyr Asp Ser Asn Gly Asn Leu Tyr Gly Phe Arg Asp 
660 665 670 



Tyr Leu Thr Asn Arg Thr Phe Met lie Arg Ser Cys Tyr Ser Gly Arg 
675 680 685 



Val Ser Ala Gly Phe His Ser Asn Ser Ser Glu Pro Ala Leu Leu Phe 
690 695 700 



Arg Asn lie Lys Cys Asn Tyr Val Phe Asn Asn Thr Leu Ser Arg Gin 
705 710 715 720 



Leu Gin Pro lie Asn Tyr Phe Asp Ser Tyr Leu Gly Cys Val Val Asn 
725 730 735 



Ala Asp Asn Ser Thr Ser Ser Ser Val Gin Thr Cys Asp Leu Thr Val 
740 745 750 



Gly Ser Gly Tyr Trp Gly Asp Tyr Ser Thr Gin Arg Arg Ser Arg Arg 
755 760 765 



Thr lie Thr Thr Gly Tyr Arg Phe Thr Asn Phe Glu Pro Phe Thr Val 
770 775 780 



Asn Pro Val Asn Asp Ser Leu His Pro Val Gly Gly Leu Tyr Glu lie 
785 790 795 800 



Gin lie Pro Ser Glu Phe Thr lie Gly Asn Met Glu Glu Phe lie Gin 
805 810 815 



Thr Arg Ser Pro Lys Val Thr lie Asp Cys Pro Val Phe Val Cys Gly 
820 825 830 



Asp Tyr Ala Ala Cys Lys Ser Gin Leu Val Glu Tyr Gly Ser Phe Cys 
835 840 845 



Asp Asn lie Asn Ala lie Leu Thr Glu Val Asn Glu Leu Leu Asp Thr 
850 855 860 



Thr Gin Leu Gin Val Ala Asn Ser Leu Met Asn Gly Val Thr Leu Ser 
865 870 875 880 



Thr Lys Leu Lys Asp Gly Phe Asn Phe Asn Val Asp Asp lie Asn Phe 
885 890 895 



Ser Pro Val Leu Gly Cys Leu Gly Ser Glu Cys Asn Lys Val Ser Ser 
900 905 910 



Arg Ser Ala lie Glu Asp Leu Leu Phe Ser Lys Val Lys Leu Ser Asp 
915 920 925 



Val Gly Phe Val Asp Ala Tyr Asn Asn Cys Thr Gly Gly Ala Glu lie 
930 935 940 



Arg Asp Leu lie Cys Val Gin Ser Tyr Asn Gly lie Lys Val Leu Pro 
945 950 955 960 



Pro Leu Leu Ser Glu Asn Gin lie Ser Gly Tyr Thr Leu Ala Ala Thr 
965 970 975 



Phe Ala Ser Leu Phe Pro Pro Trp Ser Ala Ala Ala Gly Val Pro Phe 
980 985 990 



Tyr Leu Asn Val Gin Tyr Arg lie Asn Gly lie Gly Val Thr Met Asp 
995 1000 1005 



Val Leu Thr Gin Asn Gin Lys Leu lie Ser Asn Ala Phe Asn Asn 
1010 1015 1020 



Ala Leu Asp Ala lie Gin Glu Gly Phe Asp Ala Thr Asn Ser Ala 
1025 1030 1035 



Leu Val Lys lie Gin Ala Val Val Asn Ala Asn Ala Glu Ala Leu 
1040 1045 1050 



Asn Asn Leu Leu Gin Gin Leu Ser Asn Lys Phe Gly Ala lie Ser 
1055 1060 1065 



Ala Ser Leu Gin Glu lie Leu Ser Arg Leu Asp Ala Leu Glu Ala 
1070 1075 1080 



Gin Ala Gin lie Asp Arg Leu lie Asn Gly Arg Leu Thr Ala Leu 
1085 1090 1095 



Asn Ala Tyr Val Ser Gin Gin Leu Ser Asp Ser Thr Leu Val Lys 
1100 1105 1110 



Phe Ser Ala Ala Gin Ala Met Glu Lys Val Asn Glu Cys Val Lys 
1115 1120 1125 



Ser Gin Ser Ser Arg lie Asn Phe Cys Gly Asn Gly Asn His lie 
1130 1135 1140 



lie Ser Leu Val Gin Asn Ala Pro Tyr Gly Leu Tyr Phe lie His 
1145 1150 1155 



Phe Ser Tyr Val Pro Thr Lys Tyr Val Thr Ala Lys Val Ser Pro 
1160 1165 1170 



Gly Leu Cys lie Ala Gly Asp Arg Gly lie Ala Pro Lys Ser Gly 
1175 1180 1185 



Tyr Phe Val Asn Val Asn Asn Thr Trp Met Phe Thr Gly Ser Gly 
1190 1195 1200 



Tyr Tyr Tyr Pro Glu Pro lie Thr Gly Asn Asn Val Val Val Met 
1205 1210 1215 



Ser Thr Cys Ala Val Asn Tyr Thr Lys Ala Pro Asp Val Met Leu 
1220 1225 1230 



Asn lie Ser Thr Pro Asn Leu Pro Asp Phe Lys Glu Glu Leu Asp 
1235 1240 1245 



Gin Trp 



